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WASHINGTON, D.C. 20460

i”n 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Q
<

MEMORANDUM

- SUBJECT: Amxystrobm. new chemical review for use on grapes, p&chec pecans,

bananas, tomatoes, and wheat

FROM:  Daniel Rieder, Acting cmem 3/’ 747

EEB/EFED

TO:  Mary Powell
- fSACSIEFED

Attached are the new. chemical review for the proposed use of azoxystrobm on grapes, et
peaches pecans, bananas, tomatoes, and wheat and the table of data requirements for these
uses. -Two studies are outstanding: (1) a bobwhite quail reproduction stndy (714a) to
replace an invalid study; and (2) a mysid shrimp. chronic toxicity study (72-4b) triggered by -
acute toxicity and estimated aquatic exposure levels. Because the acute bobwhite and mallard
data and the mallard reproductive data indicate no adverse acute or chronic effects to birds,
.the value of this study is "low".  The value of the mysid shrimp chronic toxicity study is also
considered "low". Although peanuts, tomatoes, and pecans are grown in coastal counties and
applications to these crops may contaminate the estuarine/marine waters, acreages of these
crops are low in coastal areas. Therefore, EEB recommends that both the bobwhite quail

.'reglstrauon

. reproductive study and the mysul chronic toxlcxty study be submitted as a condman of .

Comact Bill Enckson at 305-6212 or Harry Craven at 305-5320 if you have any

"' questions about tlns matter.




AZOXYSTROBIN
NEW CHEMICAL REVIEW

EXECUTIVE SUMMARY
Proposed Uses:

Azoxystrobin is a broad-spectrum fungicide proposed for control of major diseases of
grapes, peanuts, pecans, peaches, bananas, tomatoes, and wheat.. It was recently reglstered
for-use on turf. Product is diluted with water and applied as a foliar ground spray.
Maximum single application rates range from 0.1 Ib aifacre for tomatoes to 0.25 Ib ai/acre
for grapes The number of applications and the interval between applications varies by use
site. The maximum amount of azoxystrobin that can be applled per year ranges from 0.4 Ib
a:/acre for wheat to 1.5 b ai/acre for grapes.

o Toxmlty Summary

The avallable acute tomcnty data on the TGAI indicate Lhat azoxystrobm is practlmlly
- nontoxic to birds (LD50 >2000 mg/kg: LC50s >5200 ppm) mammals (LD50 >5000

- mg/kg). and bees (LDSO = >200 ug/bee). Azoxystrobin is very highly toxic to

‘estuarine/marine invertebrates (EC50 = 56 ppb). It is highly toxic to freshwater fish (LCS0 »V

= 470 ppb) freshwater invertebrates (EC50 = 259 ppb) and' estuarme/marme fish (LCS0 =

670 ppb). Plant studies indicared that the most sensitive terrestrial species was carrot (EC25

=0 59 b anlacre) and the most sensmve aquauc species was an algae (ECSO 0.1 ppm).

~ The few tOXlClty data avatlable for the degradates indicate that R234886 is pracucally :
nontoxic to rainbow trout (LC50 > 150 ppm) and daphnids (EC50 > 190 ppm). Degradates
- R402173 and 401553 may be slightly toxlc to daphmds (ECSOs >50 ppm the only
concentration tested). _

- Chromc studies with the TGA[ estabhshed NOEC and LOEC values of 300 and 1500 ‘-
ppm for small mammals (reduced pup weights), 1200 and 3000 ppm for mallards (egg
production), and 44 and 84 ppb for freshwater invertebrates (no. young produced). An
MATC of 168 ppb was established for freshwater ﬁsh based on adverse effects on larvae
length : :

Outstandmg data requlrements mclude an-avian reproducnon test w1th the bobwhite
quail (71-4a) ard a chronic toxicity test with the mysid shrimp (72-4b) to support use of -
azoxystrobin on peanuts, tomatoes, and pecans. The value of the mysid shrimp study is low, -
however because of the low acreage of these crops in coastal counties.




Risk Assessment Summary:

Birds: Minimal acute and chronic risks are expected. However, because valid
bobwhite quail reproduction data have not been submitted. the chronic risk assessment cannot
be completed. Acute risk LOCs are not exceeded for any use when the maximum number of
applicarions and maximum EECs are assumed. The avian chronic LOC is not exceeded for

either single or multiple applications, based on maximum EEC values and the mallard duck
NOEC value.

_ Small mammals: Minimal acute and chronic risks are expected. Small mammal
acute and chronic LOCs are not exceeded when the maximum number of applications and
maximum EEC on short grass are assumed.

Freshwater fish and invertebrates: The acute high risk and chronic LOCs are not
exceeded for any use site for single or multiple applications. Based on aquauc EECs derived -
from GENEEC, however, the restricted use acute LOC for invertebrates is exceeded for
multiple applications on grapes, pecans peaches and bananas when EECs are dérived from
GENEEC. The endangered species LOC also is equalled or exceeded for multiple

_appllcatlons on all use sites and for a single application on peanuts. For fish, the endangered

species LOC is equalled or exceeded for multiple applications on all use sites except wheat.

" Based on PRZM2/EXAM II, however, refined EECs resulting from applications on peanuts
and grapes are actually only about 15-20% of the values derived from GENEEC. EFED -

believes that GENEEC-derived EECs for other use sites are likely to be overestlmawd ina

similar manner. Therefore, the risk assessment will be based on the refined exposure.

Based on the refined exposure, no acute or chronlc LOCs are exceeded for either fish or
mvertebrates

stuanne/marme &h and mvertebratgs_ Nd LOC:s are exceeded for fish.
Restricted use and endangered species LOCs for invertebrates are exceeded for peanuts and
tomatoes when exposure is based on prellmmary EECs and for peanuts when exposure is
based on refined EECs. Much uncertainty exists for these exposure estimates,’ however,
because both the prellmmary (GENEEC) and refined (PRZM2/EXAM II) exposure models
"~ are based on runoff and drift into‘a 1-ha freshwater pond and may not be as applicable to
estuarine/marine waters. Chronic risk cannot be assessed untll chronic toxlcxty data are

sybmitted for ‘the mySId shnmp : -

_ lan§ Plant tests are not required for the proposed uses of azoxystrobin, which is a
fungicide. However, data were submitted and reviewed and rlsk assessed LOCs are not
exceeded for. either terrestrial or aquatic plants.’




USE PROFILE

Azoxystrobin is a broad-spectrum fungicide proposed for control of major diseases of
grapes. peanuts. pecans. peaches. bananas, tomatoes, and wheat. Azoxystrobm has recently
been registered for use on turf (golf courses and commercial sod farms). The proposed
formulation is a wettable granule (SOWG) that is diluted with water and applied as a foliar
spray by conventional ground-spray equipment. Azoxystrobin is recommended as a stand-
alone fungicide to be used in alternating spray programs with other fungmdes Tank mixing

with other fungicides is recommended when diseases not controlled by azoxyst.robln are
present. :

Grapes: Target diseases are powdery mildew, black rot, downy mildew, and
Phomopsis cane and leafspot. Product should be applied prior to disease infection. .
" Application rates range from 0.11 to 0.25 Ib ai/acre, with no more than six applications (1.5
Ib ai/acre) per year. Applications begin at budbreak and continue throughout the season at
10 to 14-day lntervals alternating with other funglcld&s havxng a dxffetent mode of action.

Pecaris: Azoxysn'obm will be applled either early season or as a cover spray for
control of scab. Early season applications begin at budbreak and continue on a 2-week -
“schedule through pollination. Cover spray applications begin 3 weeks after the. final early
season application and continue on a 3-week schedule fer the remainder of the season.
Alternatively, azoxystrobin can be applied in a block Spray program for scab control. Blocks
- of no more than two azoxystrobin sprays are applied in alternation with other fungicides. |
‘Anthracnose (Glomerella shuck and kernel rot) is controlled with early season applications -
made as for scab but apphed on a 3-week schedule. The application rate is 0.1 to 021
ai/acre, and no more than sut appllmtlons (1.2 b allacre) per year

Bananas: Azoxystrobln is apphed along with other funglcldes in an alternating block
spray program to control black and yellow sigatoka. Applications begin prior to disease
development and continue at 10 to 14-day intervals, with no more than two consecutive ,
. sprays of azoxystrobin. The application rate is 0.09 to 0.135 b allacre with no more than
; elght apphcanons (1 08 Ib a.llacre) applled per year

Peanuts Azoxystrobm is apphed at approxlmately 60°and 90 days after plannng to
control soil borne diseases (early and late leafspot, Rhlzoctoma peg and pod rot, and stem
| rot). The appllcatlon rate is 0.1 to 0.4 Ib ai/acre. -

Peachs., Azoxystrobm is apphed at rates of 0. 07 to 0. 15 Ib ai/acre for control of
blossom blight, fruit brown rot, and scab. Only one application is made for brown rot.
Scab control begins at petal fall and continues on 12 to 14-day intervals. Applications for .
control of blossom blight begin at early bloom and continue through petal fall; no application

o mterval is speCIﬁed on the product labels. No more than eight applications (l 2 lb aifacre)
- can be made tor peacnes " .




Tomatoes:: For control of anthracnose, early blight, and Septoria leafspot, product is
applied at a rate of 0.025 to 0.10 Ib ai/acre at 7 to 21-day intervals. No more than four
sequemial applications are made, before alternating with other fungicides. For late blight.
product is applied at a rate of 0.05 to 0.10 Ib ai/acre at 5 to 10-day mtervals No more than
eight applications (0.8 Ib allacre) are made per year on tomatoes. "

Wheat: Target diseases are leaf rust, stripe rust, stem rust, Septoria leaf blotch., -

Septoria glume blotch, tan spot, and powdery mildew. Product is applied at 0.07 t0 0.2 ib

ai/acre in the early stages of disease development. No more than two applications are made
per year; an application interval is not specified.

ECOLOGICAL TOXICITY DATA

Tokicity to'TemStrial Animals SR ; _ g

Birds, Acute and Subacute :

'An acute oral toxicity study using the techmcal grade of the active mgrednent (TGAI)
is required to establish the toxicity of azoxystrobin o birds. The. preferred test.species is

either mallard duck (a waterfowl) or bobwhlte quall (an upland gameblrd) Results of this
test are tabulated below.

bs

Avian Acute Oral Toxicity' -

, \ LDSO Toxicity MRID No. = = . Siudy
- Species ;o % ai {mg/kg) 4C:negory (Authot/Year) . Classification
,Nunhcm bobwhite’ quail y 96.2 >20000 . . practically 43678108 - core
(Colinus virginianus) o ‘ © nontoxic (Hakin et al. 1992) }
N Mallacd duck %62 . >25 not determined 43678109 . supplemencal®
&) o una:plaryrlr_vndw:),. : o U . (Hakin et al..1992) ’
! no moruality . - ' .

* one momluy occurred at 2000 mg/kg
3 because several test birds vormled l‘ood containing lhe test substance, an LDSO could not be determined

Because the core study establlshed an LDSO >2000 mg/kg, azoxystrobm is

-considered practlcally nontoxic to avian species on an acute oral’ basis. The: gundelme (71' D
is fulfilled (MRID 436781-08) o | S

- Two- subacute dietary studies using the TGAI are required to establlsh the toxicity of a
pesticide to birds. - The preferred test species are mallard duck and bobwhlte quail. Results.
of these tests are tabulated below ' '




Avian Subacute Dietary Toxicity

’ . LCS50 Taoxicity MRID No. Study )
Species G ai {ppm} Category tAuthor/Yeart | . Classification
Northern Bveiw hie quail 96.2 > 3200° practically- 436781-10 cure -
CCOURUS CHEAIIanUs) nontoxic tHakin et al.. 1992)

Mallard duck : 96.2 > 5200° practically 436781-11 . core

LAnis pluts yinncios : nontoxic (Hakin et al.. 1992)

' ene martality necurred at 650 ppm but was not considered (0 be (reatment-celated
- a0 mortality

Because the LCS50 values exceed 5000 ppm, azoxystrobin is. considered practically
nontoxic .to avian species on a subacute dietary ba51s The gmdelme (71-2) is fulﬁlled
(MRIDs 436781-10, 436781- 11)

Blrds Chromc

A Avnan reproducnon studies using the TGAI are required for azoxystrobm because the
following conditions are met: (1) birds may be subject to repeated or continuous exposure to
azoxystrobin, especially preceding or during the breeding season, because multiple
applications are allowed on all use sites; and (2) azoxystrobin is stable in the environment
(soil aerobic metabolism half-life = 164 days) to the extent that potentially toxic amounts
may. persist in animal feed. The preferred test specnes are mallard duck and bobwhlte .quail.
" Results of these tests are tabulated below :

Avian Reproduction Findings " o -

 NOEC/LOEC - - Affected ©° = . MRIDNo. =~ Swdy

Species  %ai . (ppm) Endpoints ~~  (Autbo/Year) - . Classification
“Mallacd duck .~ 962 -NOEC = 1200  ogmberof 436718113 - . core

tAnas planrln-ndws) _ . LOEC = 3000 eggs laid -7 (Cameron et al. 1954) :

Northern bobwhite quail 9.2 . oot determined oot determined - 43678112 ¢ invalid"
(Colinus virginianus) . o ) ' (Cameron et al. 1994)

. ! excessively high moﬁzlily uccurred in control pens

-

« “The results indicate an NOEC of 1200 ppm and an LOEC of 3000 ppm, based on a -
" significant reduction in the number of eggs laid by the mallard duck.- Valid data have not
been submitted for the bobwhite quail. The guideline (71-4) is fulfilled for the mallard
(MR[D 436781-13) but not for the bobwhite quall




Mammals, Acute and Chronic

Wild mammal testing is required on a case-by-case basis, depending on the results of
lower tier laboratory mammalian studies, intended use pattern and pertinent environmental -
fate characteristics. In most cases. laboratory rat or mouse toxicity values obtained from the
Agency’s Health Effects Division (HED) substitute for wild mammal testing. The available ™
data for azoxystrobin are tabulated below.

Mammalian Acute and Chronic Toxicity

Toxicity Toxicity MRID
Species % ai Results Category No.
. Laboratory rat 95.2 LD50 > 5000 mg/kg praaially pontoxic | 436781-22 .
{Rartus norvegicus) - . R
NOEC = 300 ppm! o ‘ 436781-44
LOEC = 1500 ppm ‘ _
. Rabbit .' ' L NOEC = l6SOOppm‘ va - T 43058701

LOEC = >16.500 ppm

. % based on decreased pupbodywe:gtuofﬁmmd secondgenennonpups reduoedfoodcommpnoumdmsedadmed liver
weights in females. histopathologically observed cliolangitis. and increased wunhng liver wexgtu for both genmnons
3 no fetal toxicity occurred at 16,500 ppm, (he tughen dose lested

The data indicate that azoxystrobin is practically nontoxic to small mammals on-an
- acute oral basis. Chronic reproductive and systemic toxicity was observed at a test level of

1500 ppm ina two—generanon reproductive toxicity study with laboratory rats. - No fetal
toxlcny occurred in rabbits tested up to 16, SOO ppm.

Insects

s ) o A honey bee acute contact study using the TGAI is requtred for amxystrobm because.
= " its use on crops may result in honey bee exposure. Formulation testing is not required for

- azoxystrobin, but a study was submitted and reviewed. Results of these tests are tabulated
below

Nontarget Insect Acute Contact Toxicity " ' o -

i}

: . LDso Toxicity N ~ MRID No. Study
Species* % ai (ug/bee) Category (Authot/Year) Classtﬁauon
'Honey bee ‘ 9.2 . >200 - practically 43678166 . - .core’
(Apis mellifera) S N nontoxic . (Gough et al. 1993)

Honey hee 516 >200 practically © - 43678167 . core

fe oy e ! ’
«.!,’75..".‘.“: N L.

fAenleus 0 Geughetal 1594y




The results indicate that azoxystrobin is practically nontoxic to bees on an acute
contact basis. The guideline (141-1) is fulfilled (MRID 436781-66).

Other invertebrates

The studies summarized below were not required but were submitted and reviewed.

Toxicity to earthworms, beetles, and flies

. " * MRID No. - Study Classification
Species _ %F ai Toxicity . (Authoc/Year) ®
Earthworm 96.2 LCS0 = 278 mg ailkg ‘ - 436781-68 " supplemental’
(Eisenia fuetida) . - . (Fleming et al. 1993).

Hoverfly ; 25 00. larvae produced was sigtﬁfmnﬂj 436781-70 supplemental’
(Episyrphus balteatus) . adversely affected at 2 test concentration of  ~  (Coulson et al. 1994)
o ' 0.22 1b ai/acre, the only concentration tested )
Carabid beetle 23.7 no adverse-affects at test concentration 0€0.22  436781-69 supplemental'
(Poecilus cupreus) b ai/acre. the only concentration tested (Yearsdon and
. ' : Fasrelly 1994)
' not a guideline requirement
N The studies are not guideline requirements but provnde supplemental mformatlon on

the toxicity of azoxystrobm to ea.rthworms flies, and beetles.
'_l‘oxieity to Froshwate_r Aquatic Animals -
Fresfxw'éter Fish, Acute -

Two freshwater fish to\xicity studies using the TGAI are required to establish the
toxicity of azoxystrobm to fish. ‘The preferred test species are rainbow trout (a coldwater
fish) and blueglll sunfish (a warmwater fish). Results of these tests are tabulated below.

N

’

Frés_hWater Fish Acute Toxicity -

Test 96-h LCSO  Toxicity .MRID No. . Swdy
" Species e - ‘% ai ° Conditions (ppm) Category . (Author/Year) Classification
‘Rainbow trout 962 - . flowdhrough 047  highlytoxic  ©  436781-15 core
* (Oncorhynchus mykiss) - (measured) . (Craig et al. 1992)
Bluegill suntish 96.2  flowthrough 1.1 moderaicly okic 43678114 . oore
{Lepomis macrachires) - - . (measured) E . (Sankey et al. 1992)




Because the LCS50 values are in the range of 0.1 to 10.ppm, azoxystrobin is

considered highly to moderately toxic to freshwater fish on an acute basis. The guideline
(72-1) is tultilled (MRIDs 436781-14. 436781-15).

Frcshwater Fish, Chronic

A rreshwarer fish early l:fe -stage test using the TGAI is required for azoxystrobm
because active ingredient may be transported to water from the intended use sites and
.because the rainbow trout acute LC50 (0.47 ppm) is less than 1 mg/l. The preferred test
species is the rainbow trout. Results of this testing are tabulated below.

Freshwater Fish Early Life-Stage Toxicity Under Flow-through Conditions

Test ' NOEC/LOEC MATC' . Endpoimts MRID No.

. : Swudy .
Species . © . %ai, Conditions . (ppb) (ppb) Affected  (Author/Year) - Classification
Fathead minnow 96.2 flow-hrough NOEC = 147 168 .  length 43678120 core
(Pimephales promelas) (measured) LOEC = 193 o . (Rhodes er al. 1994)

' del'ured as the geometric man of thc NOEC and LOEC .

The results indicate an MATC of 168 ppb, based on an NOEC of 147 ppb and an
'LOEC of 193 ppb for srgmﬁcant adverse effects on length of newly hatched fathead
~ minnows. The guldellne (72-4a) is fulfilled (MRID 436781- 20)

Freshwater Invertebrates, Acute

A treshwater aquatrc mvertebrate toxicity test using the TGAI 1ngred1ent is requlred
to establish the toxicity of azoxystrobin to invertebrates. The preferred test species .is
Daphma magna Results of tlus test are tabulated below

- Freshwater [nvertebrate Acute Toxicity 4

Ny i Test . 43hECS0  Toxicity MRID No. -~ Smdy
Species . % ai Conditions (ppb) Category ~ (Author/Year) Classification
Waterilea 9.2 satic 289 highly toxic 436781-16  core

- -(Daphni magna) ,(mcasumd)_ . (Rapley e1 al. 1994)

* Because the ECS0 is between 0.1 to 1 ppm, azoxystrobm is consrdered hlghly tOXlC to
aquatlc mvertebrates on an acute basis. The guldelme (72-2) is fulﬁlled (MRID 436781 16).




.Freshwater Invertebrate, Chronic

‘A freshwater aquatic invertebrate life-cycle test using the TGAI is required for
azoxystrobin. because active ingredient is expected to be transported to water from the
intended use site and because the daphnid acute EC50 (0.259 ppm) is less than | mg/l. The- -

preferred test specnes is Daphnia magna Results of testing with azoxystrobm are tabulated
below..

s

Freshwater Aquatic Invertebrate Life-Cycle Texicity

2l-day : :
. © Test NOEC/LOEC MATC'  Endpoint = MRID No. . Stwudy
Species - %ai Conditions - (@pb) - i) Affecied . ‘car) Classification
Waterfiea - 962 static renewal " NOEC = 44 __6[".:— no.mﬁ 4361&2 o . . core
d)aplmia magna) (meunred) . LOEC = 84. produced. ~ - GQE} o 1993}

'deﬁnedumegeomncmnoftheNOECmdLOEC ' . o o . L Y

“The results indicate an NOEC of 44 ppb and an LOEC of 84 ﬁpb based on the
-~ number of young produced by daphnids exposed to azoxystmbm. The gurdelme (72-4b) s -
fulfilled (MRID 436781-21)

Toxicity to Estuarme and Marine Animals |

Estuarine and Manne I"ish, Acute - . ,. _,._,.--_,'.,--,3-.;4..- .

Acute toxicity testing wrth estuarme/marme fish usmg the TGAI is requrred for -
~ azoxystrobin because the active ingredient may be u'ansported to this environment from its
proposed use on peanuts, tomatoes, and pecans in coastal counties. The preferred test -
specres is sheepshead minnow. Resulls of this testmg is tabulated below.

e ®

TN ot .
.-

' Estuarine/Marine Fish Acute 'l‘o_xkty, <

Tex - - 96hLC30  Toxicity 'MRID No.. - Swdy

Species” % ai  Conditions (gom) __ Cuegory ~  (AwhooYewr) . . Clasificaion
Sheepshead minnow - 96.2  flow-through 0.67 ~ highly e 43678147 core
(Cyprinadon variegaus) - (measured) (Sankey et al.”1992)

Because the LC50 is between 0. lwl ppm azoxystrobm is eomldered hnghly toxic to

estuarine/marine fish on an acute basis. The guideline (72-3a) is fulﬁlled (MRID 436781-
S V) S : ,




Estuarine and Marine Invertebrates, Acute

Acute toxicity testing with estuarine/marine invertebrates using the TGAI is required
for azoxystrobin because the active ingredient may be transported to the estuarine/marine
environment because of its proposed use on peanuts, tomatoes, and pecans in coastal -

counties. The preferred test species are mysid shnmp and eastern oyster. Results of these -
tests are tabulated below. >

Estuarine/Marine Invertebrate Acute Toxiciq

: - Test 9%h ECSO/  Toxity ~ MRIDNo. * . Sudy -
Species _ %ai.  Condirions LCSO (ppb)  Category (Authoe/Year) Classification
Mysid shrimp 9.2 °  satic $6  veryhighly - 43678118 core
- (Americamysis bahia) . " (measured) - toxic. 0 Gﬂul. l993)’ ’
Picificoyster (arvae) © 962 csafic 1300 “modermdly 46719 doee
’}”3 L (Crassostrea gigas) - - - : (nominal) S ‘oxie n . (Kemetsl l99}) B -
[ Eeas .

 Because the ECS0 and LCSO values are between <01 and 10 ppm, azoxystrobin s .
“considered very highly toxic to moderately toxic to estuariné/marine invertebrates on an
acute bams The gmdelme (72-3b and 72-3c) is fulﬁlled (MRID 436781-18 436781 -19).

Estuanne and Manne Invertebratos, Chronic

An estuarme/marme mvenebrate llfe-cycle tast using the TGAI is requlred for
. , azoxystrobm becausé active ingredient may be txampomd 40 utnannelmarme waters from
R its proposed use on peanuts, tomatoes, and pecans in coastal counties; because the mysid
shrimp acute EC50 (56 ppb) is less than 1 mg/l; and because the aquatic EEC of 7.2 ppb i is .
: greater than 0.01 of the mysid shrimp acte EC50 (0.01 X 56 ppb = 0.56 ppb). The
,&) preferred test species 1s the mysnd shnmp The reqmrement (74—2b) is not fulfilled. :
To:aclty to Plants

Terrastnal

-

Currently. terrestrial plant testing is not requlred for pesucxd&s other thar herblcldes o
except on a case-by-case basis (e.g., labeling bears phytotoxicity warnings incident data or
literature that demonstrate phytotoxlclty) Data are not required for azoxystrobin, but Tier [
-data for the TEP were submitted and reviewed. Results of the Tier 1 testing, which. ~

. compares the response of plants treated at the maxxmum apphcztlon ratc to that of unumted

- plants.,are tabulated below. . .




Nontarget Terrestrial Plant Seedling Emergence Toxicity (Tier n

Endpaoint © " MRID No. ) Study
Spects ) Aflected” ‘¢ Intubition (Author/Year) Classitication
Moot -
Com dry weight 14.4 436781-56 cure
eu mayy) Canning et al. 1994 i
‘Meadow lexcue ; damage : 8.6
(Festuca praiensis)
. Purple nutsedge . dry weight . 5.3
(Cyperus rotundus) )
~ Winter wheat © . -dry weight 4.6
(Triticum aestivem) }
Dicots: ) ‘ )
(Daucus carota) - : ) . ’ . L. T
Soybc:m : © damage ' 10.2 _ .
Cocklebur s . damage - - 161 o -
; (Xanthium- strumanum) - : ) Co. e ] T
. Momu_\g gloty | ) dry weight | ‘ 0.1
. (lpomoea hederacea) : ©
S Rape : . dry weight _ 7.2
" (Brassica napus) - ' A
Sugarbect . dry weight cooona2 L R T
ABewt vulgarisy . ’ ' : o A
Vehetleal dry weight . - 14.8 .
Abwtilon teaphrasti) L
CTEP (51.6% ) testing at 1 Ib ai/A, the maximum application rate _ .
. \ . N : )
, © oaly the most seasitive endpoint has been tabulated foc cach species - .

i
s

For Tler [ seedlmg emergenoe carrot damage is the most sensmve dlcot endpomt and
wheat dry weight is the most setisitive. monocot endpoint. )




Nontarget Terrestrial Vegetative Vigor Toxicity (Tier I)!

Endpoint ‘ . MRID No. Study
Species Affected® _ - % Inhibitien {Author "Year) Classification
Monoeors ‘ ' . ) .
Coem dry weight C 8.3 43678t-58 core
Zea manys (Canning et al. 1994) -
Purple nutsedge . dry weight 29
(Cyperus rofundus)
\\iinler wheat dry weight . .49
(T riticiun Gestivum) '
Wild oat ; © dryweight . 114
. (Avena fatua) .
Dicots: : - .
Soybean - damage . 03 ) . : - _
(Glycine max) - _ ‘ : R S Cmar e e
Cocklebur ; ' damage : 0.3
(Xalulxiu‘m strumariumy) - ) .
Moming glory damage - O R ST e
" (Ipomoea hederacea) o S R - -t
Rape ' ' dry weight . 67 ' ) o -
" (Brassica napus) o : . .
-~ ' Sugar beet ._ ) damage 1.3
(Beta vulgaris) _ S
Velvetleé[ . damage k ; 0.7 o
" . (Abutiton rlreaplmzm') o ’ : BRI Rt L RPN
* TEP (51.6%) testing at 1 Ib a/A. the maxifmi fabel rate a
 only the most sensitive endpomt has been tabulated for each specles
\) L For Tier [ vegetanve vngor rape dry welght is the mostsensmve dicot endpomt and
w1ld oat dry welght is the most sensmve monoeot endpomt. o
 Tier II tests measure the response of treated plants (__5 test eonoentranons) to that of -

untreated (i.e., control) plants. For azoxystrobin; Tier II testing is not required but seedling
emergence testmg was conducted for carrot and rape. Those results are- tabulated below.




Nontarget Tervestrial Plant Seedling Emergence Toxicity (Tier I

Endpoint  EC25 ECOS MRID No. Study
Species ) % ai Affected! ilb 2i/A) (ib ai/A) (Author/Year) Classification
Dicots: . )
Carrot - SL6 dry weight 0.59 0.17 436781-60  core
iDawcus caromia) ' :

(Everett et al. 1995)°

Rape - 5.6 emergence 3.2 0.55
(Brassica napus) )

'onlytheqxostseasitiveendpoiﬂisubu!ued

For Tier II seedlmg emergence carrot dry wexght is the most sensmve endpomt for
the two specxes tested.

AquatxcPlants ' - - ':;',_.“'

Aquanc plant testing is requu'ed for any fungicide that has outdoor non-residential
terrestrial uses and that may move off-site by runoff (solubility >10 ppm in water), and/or
by drift (aerial or, irrigation) or that is applied directly o dquatic use sites (except .
residential). These conditions do not apply to azoxystrobin but data have been submmed and
reviewed. - Results of Tier Il toxicity testing on the TGAI are mbulated below

Noutarget A_quat_ic Plant Toxicity (Tier ) _

[
~

ECS0 NOEC MRID No. L
Species . S “(ppm) ’ (ppm) - {(Authoe/Year) . Study Classification
" Vascular Plla_n(.s.: . - § _ _ -
‘) .. Duckwesd , . 34 A 08 43678165  _core
: (Lemma gibba) : St Seythetal 1993) - -
Nonvascutar Plants: _ . ) B - : | . .
Groen algae ' R ¥ Y a6718161 - core
(Kirchneria subcapitaza) ’ . : “(Smythetal 1994
' " Marine diatom . es : o1 43678163 core ' -
(Skeletonema costatum) oL : (Smyth et 2l 1993) .
Freshwater diatom Y X el . 43678164 core
(Navicula pelliculosa) : _ A , © (Smythetal. 1994)
Blue-green aigae A ' 13 . -9 136781-62. - core
tAnabaena flos-aquae) ’ (Smythetal 1993) -~ .

thc ({33 rn:ncnal was 96 2% ai- - :
- the LC ¥ value is 1avuluted. becazze an \OEC was not Jdetermined




The Tier II resulis indicate that Kirchneria subcapitata is the most sensltrve non-

vascular aquatic plant. The guideline (123-2) is fulfilled (MRIDs 436781-61 436781-62,
436781-63. 436781 -64, 436781 -65).

EXPOSURE AND RISK CHARACTERIZATION
A - .
Risk characterization integrates the results of the exposure and ecotoxicity data to
evaluate the likelihood of adverse ecological effects. The means of i integrating the results of
exposure and ecotoxicity data is called the quotient method. For this method, risk quotients

(RQs) are calculated by dmdmg exposure estimates by ecotox1c1ty values, both acute and °
" chronic. .

'RQ = EXPOSURE/TOXlCITY o C i s

fl‘l'l"‘ - e #

RQs are then compared to OPP's levels of concem (LOCs).JMLOC&m cntena s

_ used by OPP to indicate potential risk to nontarget organisms and the need to consider
‘ regulatory action. The criteria indicate that a pesticide used as directed has the potential to
cause adverse effects on nontarget organisms. LOCs currently address the followmg fisk>"
presumption categones (1)-acute high - potential for acute risk is high regulatory action
- may be warrantéd in addition to restricted use classification (2) acute restricted use - the
- potential for acute risk is hlgh but this may be mitigated through restricted use classnﬁmtlon
(3) acute endangered species - the potential for acute risk to endangered species is high
regulatory action may.be warranted, and (4) chronic risk - the potential for chronic risk is -
high regulatory action may be warranted. Currently, EFED does: ‘not performi assessments .

_for chronic risk to plants, acuteorchromcnsksmnomarget mcts orchromcnskfmm
' granularlbalt formulauons to mammallan or avian species.

- The ccotoxncnty test values (l ., measurement endpomts) used in the acute and
chronic risk quotients are derived from the results of required studies. Examples of
- ecotoxicity values derived from the results of short-term laboratory studies that assess acute -
-effects are: (1) LCS0 (fish and birdsy (2) LD50 (birds and mammals (3) EC50 (aquanc plants
and aquatic invertebrates) and (4) EC25 (terrestrial plants). Examples’ of toxicity test effect
" levels derived from the results of long-term laboratory studies that assess chronic effects are:
(1) LOEC (birds, fish, and aquatic invertebrates) (2) NOEC (bu'ds fish and aquatic

o invertebrates) and (3) MATC (fish and aquatic invertebrates). - For birds and mammals, the

NOEC value is used as the ecotoxicity test value in assessing chronic effects. Other vaiues
may be used when justified. Generally, the MATC (defined as the geometric mean of the

NOEC and LOEC) is used as the ecotoxicity test value in assessing chronic effects to fish

. and aquatic invertebrates. However, the NOEC is used if the measurement end pomt is

productlon of offspnng or sumval :

_Risk presumpnons ‘and correspondmg RQs and LOCs are tabulated below




Risk Presumptions for Terrestrial Animals

.

Risk Prz~umption

RQ Loc
Birds '
Acute Hlizh Risk EEC"'LC50 or LD50/sqft® or LD50/day® 0.5
Acute Rexrivied Use . EEC/LC30 uc LDS0/sqft or LD50/day tor LDSO < 50— 0.2
mg/kg) .
'Aculc Endangered Species EEC/L.C50 or LD50/sqft or LDSOIdzy -o_|
Chronic Risk EEC/NOEC l
Wild Mammals
Acuie High Risk- EEC/LES0 oc LDSOI:qn o¢ LDSOIday 0.5
Acute Restricied Use ™ ' Escmso«wso:sqa«wm,(«wso<so ez
ST mphkg) L - ke, L o
Acute Endangered Species © * -uacncsoa—wsmqao:mwm 0.4-
‘Chronic Risk EEC/NOEC 1
'EC-&MWWW)NMMMWM v
mglonam/ﬁ'-l-[l.DSO‘budVll(kz)l .
* mg toxicint consumed/day + [LIDS50 * dird wt (kg)l Lot
Risk Presumptions for Aquatic Animals ) ' L
'RlskPresmnpnon RQ- ' - 1 - Loc
- Acate High Risk - ] EECVLC0ocBCS0., - ~F - . L. QS -
Acute Rc_ﬁnc(cd Use EECILCSO or ECSO . 0.1
Acute Endangered Species _EEC/LCSO or ECSO 0.8
Chronic Risk 'EEC/MATC or NOEC 1

‘EEC-&MWCmm«wM-m < e




Risk Presumptions for Plants

Risk Presumption ' _ . RQ Loc
Terrestrial and Semi-Aquatic Plants 7
Acute Theh Risk - ’ LEC'. EC25 | . (. i
Acute Endangered Species - . EEC/ECU35 ar NOEC - |
.Aqua(ic Plants
Acute High Risk ‘ ©oe EECYECS0 1
Acute Endangered Species ‘ EEC/ECO35 or NOEC ’ ~ 1

' VEEC = Estimated Environmental Concentration (Ib ai/A)
¥EEC = Estimated Environmental Concentration (ppb/ppm) in water

Exposure and R:sk to Nontarget Terrestrial Ammab

For fohar applications, the -estimated environmental concentrations (EECs) on food
items followmg pesticide application are compared to LC50 values to asséss risk. The
predicted 0-day maximum and mean EECs expected on selected avian or mammalian food

. 'uems lmmedlately following a dlrect smgle appllamon atllb allA are tabulated below '

S Estimated Environmental Concentrations on Avian and Mammalhn Food Itens (ppm) Following a Single
N Applxcauon at11b a:IA‘

o - TERC T Y

Food lems  ° o S Predicted Maximmm Residie ~ Prodicted Mean Residue )
‘Short grass o g 40 ' | 8. ' ’
Talt grass - _ ‘ in 36 .

: ) , , Bmadlat'plamsmdsnullmscas , ‘ | 135 45

= Pt pods. seeds. and farge insects ' . s ’ 7

) 'prednaedmawmmandnmEECsfonllbu/Aapplmonmcmbuedeoax«demga(lM)aMﬁdbyﬂddmu

al. (1994): Lmsmmmﬁmmmmmmwwmmmnywnhmmwmmme
apphc:luon e .

EECs resulting from multlple apphcmlons are estlmated from EFED’ "FATE"
program and are based on the maximum application rate, maximum number of applications,
" minimum apphcatxon interval, and the degradation rate of the pesticide. ' For azoxystrobin,
. the degradation rate-is assumed to be 164 days, based on aerobic soil metabolism data
submitted to the Agency. Acute exposure EECs for multtple applications are the hlghest
-one-day value. whereas chronic exposure EECs are averages based on the number of
apphcatlons and the apphcatlon mterval




Birds K
Acute and chronic RQs for broadcast applications of azoxystrobin are tabulated below
for the uses having the highest exposure scenarios.

Avian Acute Risk Quonents for a Smgle Application, Based on Mallard and Bobwhite Quml LC<0 Values of
>8200 ppm

_Appl. Rate o _ ' ’ Maximum EEC - Acute RQ
Site! (lbs ai/A) " Food Item (ppm) ) ) (EEC/LCS0) -
Peanuts 04 . Shongms - - - 9 <0.02 -
- Tall grass ' - “ ) , <0.01 . .
. Brosdleaf = S ' 001
W .. [ r o ‘.A-’_" ,;_~ e
Seeds 6. <0.0t
Grapes’ 0.25 77 Shortgrass 3 <001
Tall grass - , o 28 ) o <00|
R - ETREIEE Ik - ORI -t
_ Brosdleaf : u 00
Y '. . . W ) . : . ) - . .

~

dA
o
S
=2

¥ only the two use sites with the higbeﬁ_sinéle maximum application ates are tabulated

~ ot

_ Acute risk LOCs are not exceeded for, asmglebmadﬁst applmnon of mxystrobm
on peanuts or grapes when maximum EECs are assumed. RQs calculated from mean EEC
values would be even lower. -Because single maximum application rates for peaches,- pecans,
tomatoes, bananas, and wheat are lower than for: peanuts and grapes, no LOCs would be
exceeded for those .use sites.




Avian Acute and Chronic Risk Quotients for Multiple Applications, Based on Mallard and Bobwhite
Quail LCS0 Values of > 5200 ppm and a Mallard NOEC of 1200 ppm

Appl. Rate  No.  Food Max. EEC  Max. Ave.  Acute RQ Chronic RQ
Site' 11bs aifAl) Appl. - ltem (ppm) EEC (ppm) (EEC/LC50) (EEC/NOEC)
Grapes 0.3 6 Short grass 325 210 <0.06 0.2
Tall grass 149 9% <0.03 0.1 -..
Broadieaf 183 1s <0.04. 0.1
plants/Insects o i
Seeds 20 } 13 <0.01 <0.1
Peaches.  0.15, - 8, Shottgrass. - 250 <0.05
Pecans 0.2 6 : . - '
- ‘ . Taligrass -~ - 115 T <0.02 -
" Broadidaf M, <oy -
W - "L o . "":_:_, v :-;-'-.:5; T eene el v
Seeds . 16 ...l .<00L .. =

't only the three use s_iul- with the highest EECs resulng from wokipt appfications are tabulaied *

N
L e e
e

. Acute risk LOCs are not-exceeded for grapes, peaches, or peeans when the maximum
number of applications-and maximum EECs are assumed. Because LOCs have not been

- exceeded for grapes, peaches, and pecans, the use sites with the highest EEC values resulting
from multiple appllcatlons no exceedances ‘would occur for bananas, peanuts tomatoes, and

wheat. . - . -

determined from reproductwe testing with the mallard duck However because bobwhlte '

quail reproductlon data have not been submmed the chronic nsk assessment mnnot be
‘completed

-’

EFED s 1995 draft SOP for mammahan risk assessments -and rendue esnmates based

_' on Hoerger and Kenaga (1972) as modified by Fletcher et al. (1994) are used to estimate
| potential adverse effects of azoxystrobin to wild mammals. The concentration of

azoxystrobln in the diet that i is expected to be acutely lethal to 50% of the test population
(LC50) is determined by dlvndmg the small mammal LD50 value by the % (expressed as a

" decimal) body.weight consumed. An'acute RQ is then determined by dividing the EEC by
_ the derived LC50 value. The.chronic RQ is determined by dividing the EEC by the NOEC

value determined from t.he two-generation rat reproductive toxicity test. RQs are calculated -

~ for three separate weight classes of mammals. (15, 35,.and 1000 g). Acute and chronic RQs
‘are tabulated belov\ for the use having the highest exposure scenario. -

Y
E
v




Mammalian (Herbivore) Acute RQs for Multiple Applications, Based on a Lab. Rat LDS0 of > 5000 mz/kg
‘ and the Maximum EEC on Short Grass

Appl. Rate No. - Body Wt % Body Weight " Max. EEC Acute
Site! b at Ay Appl. T3 Consumed (ppm) . RQ
Grapes, 0.5 6 15 98 IR 1. <0.06
' ' 35 66 125 - <0.04
N 1000 15 325 <0.01

' only the use site with the highest EEC remmng from muluple applications is tabulated
2RQ = EEC (ppm) + {LD50 (mglkg)l % Body Wagll Consumed]

Acute nsk LOCs are not exweded for small herbworous mammals when the
‘maximum number of applications and maximum EEC on short grass are adsaried for the

(,\} ' initial application on grapes. EECs and RQs would be even lower for msectxvmu and for. -
T Other use sites. o )

T "'.rl' Fored s
Mammahan (Hel'bworeIInsectivore) Chronic RQs for Mulnple Appﬂeaﬁons Based on the Lab RzNOE'C of
300ppm .
< - Appl. Rate “No. " Food - © Max. EEC Chronic RQ
Site - M®avA) Appl. - Rem - (ppm) .. . {(EEC/NOEC)
Gaapes 0.25 6 - Swagns w0 01
' 6 Smallimeass. L8 . o4

The chronic_risk LOC for small herblvores and insectivores is not exceeded from
‘'multiple applications when the maximum number of applmnons and maximum EEC for the

Anitial application are assumed. RQs for peanuts, péaches, pecarns, bamnas totatoes, and -
wheat use sites would be even lower than those for grapes.

'[nsectS'

Currently, EFED does not assess risk to nontarget insects. Results of acceptable
studies are used for recommendmg appropriate label premutlons ‘

Exposure and Rsk to Nontarget Aquatlc Ammals

EFED czlculates preliminary EECs using the Generic Expected Envnronmental
Concentration Program (GENEEC). The resultant EECs are used for screening acute and
.chronic risks to aquatic organisms. Acute risk assessments are performed using either 0-day

. .. e co R '\
4 . L B -
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EEC values for a single application or peak EEC values for multiple appl.umiom Chronic

risk assessments are performed using the 21-day-average EECs for mvertebrates and 36-day-
average EECs for fish.

The GENEEC program uses basic envnronmental fate values and pesticide label

application information to estimate of the expected environmental concentrations followmg

treatment of 10 hecxares The screening model calculates the concentration of pesticide in a
one-hectare. two-meter deep pond. taking into account the following: (1) adsorption to soil or

" sediment (2) soil incorporation (3) degradation in soil before washoff to a water body and (4)

degradation within the water body. The model also accounts for direct deposition of spray
drift into the water body (assumed to be 1% and §% of the applmuon rate for ground and
aerial applications, respectlvely) The maximum application rate, maximum number of
applications, and the minimum interval between applications are used in the calculations.
The envxronmental fate parameters used in the model for this pesticide are: soil Koc = 210,

- . solubility = 6.7 ppm, aerobic soil metabolism half-lifé. = 164 days, the hydrolyuc half-hfe
is stable (i.e., >30 days), and water photolym: half-hfe 14 days.

sl g y -ﬂ\a. S

- When LOCs are excwded based on EECs derlved from GENEEC EFED uses .
environmental fate and transport computer models o calculate refined EECs. The Pesticide

- Root Zone Model (PRZM2) simulates pesticides in field runoff- The Exposure Analysis

Modeling System (EXAM II) simulates pesucnde fate and fransport in"an aquatic environment
(one hectare body of water, two meters deep). Because peanuts and grapes are use sites

‘likely to have high exposure scenarios for aquatic envxronments thme two sites were chosen

to estimate reﬁncd EECs for azoxystrobm

S e il B s n . v ew
ek N m e IR Bra T
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Aquatic EECs for singlé and multiple applications of azoxystrobin are tabulated
below. . '

Estimated Environmental Concentrations (EEC§) For Aﬁuatic Exposure

Application 4 Application Initial 2i-day-avg.

) $6-oc 60-day-
Rate No. Interval EEC EEC - avg. EEC
Site (lbs ai’A) Applications tdays) (ppy by oph
PRZM2/EXAM 11 N .
Grapes 025 6 C14 ‘ 9.2 8.0 14
Peanuts . B YO 2 30 72 . 6.5 5.6
GENEEC '
" Grmpes . . 025 1 wa s ] 7
' 3 .6 10 _ 43 42 -39
Peanis- . © 0.4 1 wa 13 12 u
: ‘ 2 %0 24 23 ‘2 -
Pecans 0.2 i na 6 6 6
6 Y 33 R E
Peaches 015 1 wa s .5 4
' , 8 10 .. 3 2 -
Banarnas 0.135 ¢ A 4 "4 4
: - 8. 12 29 -28 26
«~  Tomatoes 0.1” 1 ©nfa 3 3 3
- _ 8 5 Rz 3 2
Whew . 02 L wa s 6. .6
- ' 2 .. 10 RS ¢ N 13
’ L ‘A comparison of EECs for grapes and peanuts indicates t.hat reﬁned EECs denved

from PRZM2/EXAM II are 70-80% less than the preliminary EECs derived from GENEEC.
e o It|sllkelythatmﬁdeECsfortheodleruseslmalsowmﬂdbelmthanthosepredmd
by GENEEC EFED wﬂl base the risk assessment on the reﬂned exposure.

‘\./




Freshwater Fish

Acute and chronic RQs are tabulated below for single and multiple applications.

Risk Quotients for Freshwater Fish, Based On a Rainbow Trout LCS0 of 470 ppb and a Fathead Minnow

MATC of 168 ppb

Appl. Rate No. © niial 56- oc 60-day-  Acme RQ Cheonic RQ
Site _ dbs av/A) Applications EEC ippb) “avg. EEC (ppb)  (EEC/LCS0) (EECMATC)
PRZM2EXAM If
Grapes . 0.25 6 92 S 002 <0.1
Peanuts 0.4 2 12 58 0.02 <0.1
GENEEC ' ; . ‘
" Gaps 025 1 8 7 02, - ... <0.1
- 6 ny 19 009 0.2
Peanuts 0.4 1 (3 e 003 . - <ot
2 2 2 0.05° 0.1
Pecans 02 1 6 s 00t DI
6 3 0 007 . 0.2
Peaches’ 0.15 . 1 5 4 001 <o.1 -
S ' s 33 30 oo 0.2
© Banamas 0435 1 4 4 <0.01 "<0.1
: 8 29 6 0.06" 0.2
Tomatoes 0.1 . 3 3 <001 <ot
.8 24 2 T T S
Wheat 02 : 6 6 ‘o0 <o
: 2 3 1 0,03 . <0.1

" the endangered species LOC (0.05) is equalled ot exceeded. based on GENEEC-derived EECs.

. Acute high risk and restricted use LOCs are.not exceeded for any use site. The
endangered species LOC i is equalled or exceeded for multiple applications on all use sites
~ except wheat when exposure is based on prehmmary EECs. For grapes and peanuts,
- however. LOCs are not exceeded when exposure is based on refined EECs. If refined EECs
are assumed to be feduced 70-80% for the other. use sites as well, no LOCs are exceeded for

any use snte The chromc risk LOC is not exceeded for any scenano.

-




Freshwater_ Invertebrates

The acute and chronic RQs are tabulated below for single and multiple applications.

Risk Quonents for Fresh“ater Invertebrates. Based On the Waterflea ECX0 of 259 ppb and NOEC of

+ ppb :
. Appl. Rate No. Initial 2lday-nve. Acute RQ. Cheonic RQ
Site ~ (baiiA) Applications EEC (ppb) - EEC (ppby (EEC/LCS0) (EEC/NOEC)
PRZM/EXAM 1t | '
Grapes 0.25 6 9.3 80 - 0.04 0.2
Peanuts 0.4 2 LT 65 - - 003 0
Grapes 0.25 1 S T 8. 003 . o2
. & s ) ‘ 0.16" 0.9
Peanuts 0.4 L B T 00 03
2 24 . 23 009" - 0.5
Pecans. - 0.2 1 6 . 6 e .1
: - 6 33 , 2 : 013" . 07
Peaches 0.15 N s s om o
s 33 2 . 013" 07
. Bamams 0135 1 4 o a 0.02 - 0.1
: ' : '8 29 b1 ' N Xt 0.6
; Tomatoes 0.1 ! 3. B Y Y Sor’
: . 8 R 7 B L I U oS
Wheat 02 6 .. e T em - ot
‘ 2 13 S U008 . 03

* restricted use and enﬁanggred specia LOCs (0.1 and 0.05. respectively) are exceeded
* the endangered species LOC is equalled or exceeded T

. The acute high risk LOC is not exceeded for any use site, even when exposure is
based on preliminary EECs, but the restricted use LOC is exceeded for multiple applications
on grapes, pecans, peaches, and bananas. The endangered species LOC also is equalled or
exceeded for multiple applications on all use sites and for a single apphcauon on peanuts. .
For grapes and peanuts, however, LOCs are not excéeded when exposure is based on refined
" EECs. If refined EECs are assumed to be reduced 70-80% for the other use sites as well, no’
LOCs are exceeded for any usé site. The chronic LOC is not exceeded for any use snte.'




Estuarine/Marine Flsh

Acute RQs are tabulated below for single and mulnple applications on peanuts and
tomatoes. two use sites that mlght contaminate the estuarine/marine envu'onment

Acute Risk Quotients for Estuarine/Marine Fish, Based on 2 Sheepshead -Minnow LCS50 of 670 ppb

Appl. Rate ' No. Initial Acute RQ

Site (Ib ai/A) Applications EEC (ppb) (EEC/LC50)
PRZM2/EXAM 11
" Peanuts 0.4 : 2 7.2 T oo
GENEEC .
Peanuts . 0.4 1 13 N R X7

- 2 24 004
Tomaroes - ol . 3 .7 <001

’ 8 ‘24 - ) 0.04

‘Acute risk LOCs are not exceeded for either smgle or multlple applications on o
peanuts or tomatoes when exposure is based on either prehmmary ofr rcfined EECs

EstuarmefMarme Invertebratos L

-

[

“Acute RQs are tabulated below for single and muluple applmnons on p&nuts and
tomatoes two use sites that rmght contaminate the mmarme/marme envnronment.

Acute Risk Quotients for EstuarmefManne Aquatic lmenebratcs, Based on a Mysnd Shrimp LC50

N of 56 ppb ; .
‘ : » : Appllhn.-. . No, - Wil . - AcseRQ
\) Sie @A) Appiicagons . EEC (ppb) - - .'.(mcn.cso) R
- PRZM2/EXAM I ’ . o
 Peanus . 0 2 72 Xt
. GENEEC
Peanuts . 04 1 13 ¥
L i ' 2 4 . - 0.43%
Tomatoes ' . 0.1. 1 i . - 0.05°
‘ 8 U o 0.43= -

'mﬂaidédpscandmdangemdspbdalDCsaréuéeedod :
° the endangered species LOC is equalled or exceeded

A




“Restricted use and endangered species LOCs are exceeded for peanuts and tomatoes
when exposure is based on preliminary EECs. Restricted use and endangered species LOCs
also are exceeded for peanuts when exposure is based on refined EECs. Much uncertainty
exists for these exposure estimates, however, because both the preliminary (GENEEC) and
refined (PRZM2/EXAM I[I) exposure. models are based on runoff and drift into a.1- ha
freshwater pond and may not be as applicable to estuarine/marine waters. -

Chronic risk cannot be assessed until chronic toxicity data are submittéﬁ.
Exposure and Risk to Nontarget Plants
Terrostnal and Seml-aquatlc Plants

Terrestrial plams may be exposed to amxystrobm from runoff, spray dnft or
volatilization. EFED’s exposure scenario is: (1) based on a pesticide’s- water solubility and
the amount of pesticide present on the soil surface and top one inch; (2) charactenzed as _

“sheet runoff™ (oné tréated acre to an adjacent untréated acre) for plants mhabttmg dry areas;

. (3) characterized as "channelized runoff™ (10 treated acres to a distant untreated low-lymg

acre).for plants inhabiting semi-aquatic areas (i.e., low-lying wet areas’that may be dry at

~ certain times of the year); and (4) based on % runoﬁ' values of 0.01, 0.02, -and 0.05 for

water solubility of < 10 ppm, 10-100 ppm, and > 100 ppm, respectively. Sprdy drift
exposute from ground application is assumed to be 1% of the application rate. Formulae for
mlculatmg EEC:s for terrestrial plants are provxded in Attachment B. :

EECs and RQs for non-endangered and endangered terresmal plants (dry and semi- - -

aquatic areas) based ona smgle apphcauon are tabulated below

Acute Ht,h Rnsk Quotients fora Smgle Apphcanon Based On a Carrot Seedhng EmergenceECZS of
0<9lba|IAandanEC050f017lbai/A ' .

. | ';Toiﬂm&i»'w  SemjAaic P ROs
Total Loeding to ‘Semi-aquatic Area :

Appl.. ' Adjacent Dry Area (Channclized Non-endang Endangered . Non-endaug Endangeted
rate . .{Sheet Runofl+ Drift) Runoff+ D:in)‘ : species speues species speds -+
Site' ibavVA) - (bai/A) (b ai/A) o -
Paanuws 0.4 | 0.008 . c0040- 0Ol 005 007 036 -
Grpes 035, 0005 0075 00t 003 005 06

'om}'mclwouaeﬁmkwithmeligbenﬁngkanxinmmapwiaﬁénnuamnuw "

The results mdlcate that no plant acute LOCs are exweded for terrestnal and semi-
aquatic plants for a single applmtlon of azoxystrobm at maximum fabeled rates for peanuts
-and grapes. -Risk from drift alone is presumed to be negligible, “because the 10 specnes in
Tier [ vegetative v1gor t&stlng were all mhlblted less than 25% Because smgle maxlmum
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application rates are less for pecans, peaches, bananas, tomatoes, and wheat, LOCs would
not be exceeded for those use sites.

EEC s and RQs for non-endangered and endangered terrestrial plants (dry and semi-
- aquatic areas) for muluple apphcanons are tabulated below.

Acute High Risk Quotients for Multiple Applications, Based On a Carrot Seedling Emergence EC25 of.
0.59 1b ai/A and an ECOS of 0.17 Ib ai/A

- ) Total Loading o Tetrentrial Plant RQs Semi-Aguatic Plant RQs
Total Loadiag to Semi-aquatic Area i
. Adjacent Dry Area _{Channelized - Non-endang. Endangered ‘Non-endang. Endarmeted
Appl. ratc  (Sheet Runoff+ Drift)  Runoff+ Drift) species.  species species . species
Site' | (lbaiiA) (b aifA) - b avvA)
Grapes  0.25 0.026 0143 . - 004 0I5 024 o4
{6 appl.) : , o e K T
) Pecans  0.20 0.021 0.114 © 003 012 . ¢ 019 . 0.67
T . (6 appl.) : : s -
- Peanuts 0.4 0.015 . o083 002 009 014 049
~ 12 appl) ’ . : : ’

* % only the three use sites with the highest loading values are tabulate -

.

~  The results indicate that multiple applications of azoxystrobin at fnalcimum. labeled
_rates would not exwed the LOC for enher non-endangered or endangered terrestrial plants.

Aquatlc Plants

Exposure to nontarget aquatic plams may oecur through runoff and/or spray drift
. . from treated sites. The acute toxicity value for duckweed (Lemna gibba) is used to assess
i risk to aquatic vascular plants. Acute risk to nonvascular aquatic plants is assessed using the
T most sensitive toxicity value from an algae or diatom species.: Ar aquatic plant risk
assessment for acute endangered species is usually made for aquatic vascular plants ‘from the
surrogate duckweed. To date there are no known nonvascular plant species on the
. 'endanoered species list. Runoff and drift exposure is computed from GENEEC. The RQ i is
calculated by dividing the pesticide’s peak concentration in water by the plant EC50 value for
acute high risk and by the NOEC value for risk to endangered specnes

RQs for vascular and nonvascular plants for smgle and multlple appllmuons of
azoxystrobln are tabulated below.

- . o ‘

‘1‘ \26 |




an

" Acute and Endangered Species Risk Quotients for Aquatic Plants based upon a duckweed (Lemna gidba)

ECS50 of 3.4 ppm and an NOEC of 0.8 ppm and a nonvascular plant (Kirchneria subcapitata) ECS0 of
0.1 ppm .

~

Application "Maximum

rate .No. Test Peak EC350 Acute RQ Endangered Species ~
Site' ilb aifA) Applications  Species - (ppb} " (EEC/EC50) RQ (EEC/NOEC)

' Grapes 0.25 t duckweed 8 <0.1 Zo.1
algae ) ., 8 <0.1 na
6 duckweed 43 <0.1 <0.1
6 algae 43 . 0.4 _ ‘n/a
Pecans 0.2 1 duckweed 5 <0.1 <01
o algae 5 <0t - wa

6 duckweed 3 <01 <01

6 “algae .33 ) 0.3 o/a

! only the two use mm with the h;ghw aquatic prdnmmn EECs are ubuhted
The acute high risk LOC is not exceeded for either vascular or nonvascxﬂar aquanc
plants even when aquauc EECs are derlved from GENEEC. .
Endangered_ Specx_&s '

When exposure estimates are based on refinéd EECs, endangered species acute LOCs
are exceeded only for estuarine/marine invertebrates. However, this concern does not need

to be addressed, because there are no federally listed endangered estuarine or marine

mvertebrates

 LABELING -

. .

'End-use prpduct. *This pest:clde is toxic to freshwater and &stuannelmarme ﬁsh

~and aquatic invertebrates. Do not apply directly to water, or to areas where surface water is

present or to intertidal areas below the mean high-water mark. Drift and runoff may be

- hazardous to aquatic organisms in nelghbormg areas. Do not contaminate water when

disposing of equlpment washwater or rinsate.”
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ATTACHMENT A: AQUATIC PRELIMINARY EECS (GENEEC) FOR
: SINGLE AND MULTIPLE A.PPLICATIONS

Grapes (single application):

INPUT VALUES

—---.._-..—-—_____-..-.._-—-_---—--_____------_-_-_——--—-——---—---. P

. RATE (#/AC) APPLICATIONS ° SOIL SOLUBILITY ¥ SPRAY INCORP
ONE (MULT) NO. -INTERVAL KOC (PPM) DRIFT DEPTH(IN)

.250( .250) .1 1 - 210.0 6.7 ' 1.0 - .0

" FIELD.AND STANDARD POND HALFLIFE VALUES (DAYS)

'METABOLIC ' DAYS- UNTIL HYDROLYSIS - PHOTOLYSIS METABOLIC COMBINED

(FIELD) RAIN/RUNOFF - (POND)  (POND-EFF)  (POND) . (POND) _
N/A 14.00- 1717.80 - .00 1717.86"
PEAK ~ -AVERAGE 4. AVERAGE 21 AVERAGE 56
GEEC . DAY GEEC DAY GEEC DAY GEEC

RATE (#/AC)  APPLICATIONS. SOIL SOLUBILITY = % SPRAY INCORP
~ ONE (MULT) NO.-INTERVAL = KOC (PPM) - DRIFT DEPTH(IN)

.250(--1.300) 6 14  210.0 6.7 1.0 . .0

FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)

’METABOLIC DAYS UNTIL HYDROLYSIS ‘PHOTOLYSIS - METABOLIC COMBINED
' (FIELD) , RAIN/RUNOFF (POND) . (POND- -EFF) . (POND) - (POND)

'-------—---_------__--___—--_--_9._---------d-—-------— --------------

164.00 . 0 ~ N/A 14.00- 1717. 80 ,;o_o~. 1717.80

—-----————-—--————----------------------------——--—-a_---.--_-._-,-—----—

L PE‘AK - AVERAGE 4 ~ AVERAGE 21-  AVERAGE 56 -
GEEC DAY GEEC ~ DAY GEEC' . . DAY GEEC
41.75 41.46 39.98 37.67
e




Peaches (multiple applications):

INPUT VALUES

" RATE (# ‘AC) APPLICATIONS SOIL SOLUBILITY % SPRAY INCORP
ONE (MULT) NO. - INTERVAL KOC (PBEM) DRIFT DEPTH(IN) .

I ettt el R I e T et TR S

.150( 1.040) 8 10 210.0 6.7 1.0

FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)

METABOLIC DAYS UNTIL HYDROLYSIS PHOTOLYSIS METABOLIC COMBINED
(FIELD) RAIN/RUNOFF ‘(POND) (POND-EFF) (POND) (POND) -

_..-—_---—-.-----_-_..__--_-------------------—--—-----—----_—-—.._.,..___

'164.00 .0 N/A ' 14.00- 1717.80 .00 " 1717.80"

--—-_—————------——_-----——---——----————------—----------

PEAK . AVERAGE 4 AVERAGE 21  AVERAGR 56
GEEC = 'DAY GEEC- . DAY GEEC . DAY GEEC
. 33.39 33.16 31.97 30.12

Bananas (multiple applications):

INPUT VALUES

-—- e a nw -w— - _-------—--------——————————------—--_---——————-————_-_—-_

RATE (# /AC) APPLICA’I‘IONS SOIL SOLUBILITY - % SPRAY INCORP
ONE (MULT) = NO.-INTERVAL KoC < (PPM) . DRIFT DEPTH(IN)

.------———-----—-------—---—-,.----—-—----—---------—.—.—------------.

1135(  .910) 8 1z‘f' © 210.0  6:7 1.0 ¢+ -.0

"FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)

-——--—----_--,---------------——-----————------------—----—--—-----——.

, \ _METABOLIC DAYS UNTIL -HYDROLYSIS PHOTOLYSIS ME'I‘ABOLIC COMBINED
7 ( FIELD) . RAIN/ RUNOFF  (POND) (POND- EFF) (POND) - ( POND)

164.000 .0 . N/A. 14.00- 1717.80 .00 -1717.80.

:GENERIC EECs (IN PPB)

PEAK . AVERAGE 4 AVERAGE 21 @ AVERAGE- 56 o

GEEC DAY GEEC DAY GEEC DAY GEEC
29.25 29.04 28 o1 26.39

NOTE: EECs for peanuts, pecans, tomatoes, and wheat were determined
'51m11ar11y : ' - S




ATTACHMENT B: PLANT EEC FORMULAE AND CALCULATIONS
- " FOR A SINGLE APPLICATION TO GRAPES

Terrestrial plants inhabiting dry areas receiving sheet runoff

Ruﬁoff = 0.25 lb ai/A (maxlmum appllcatlon rate) X )
- 0.01 (runoff wvalue)
= 0.0025 1b ai/A .- , o
Drift =  0.25 1b ai/A (max. appl. rate) x

1% (drift from ground appl.)
0.0025 1b ai/A

Total Loading = runoff + drift =~ S

= 0.005 1b ai/A

ghannellzgd rungff

Runoff = 0.25 1b ai/A. (max appl. rate) x 0.01 S ~

(runoff wvalue) x 10 (dralnage basin acreage)
..= 0.025 1b al/A

Drife 0.25 (max. appl rate) x
_ 1% (drift from ground appl. )
o » = 0 0025 1b ai/a

Total Loading =' runoff + drlftf, , 4
. _=A0.0275-lb.ai/A \ o

! Total loading for multlple applications is estimated from
EFED’s FATE program and is based on the estimated runoff or drift
(1b ai/acre) from one- appllcatlon, the maximum number of
applications allowed, the minimum interval (days) between. :

~ applications, and the half-life (days) -of the active ingredient.
Runoff and drift values -are determined separately and total
loadlng estimated by comblnlng the two values.

-
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£y

¢ PEAK

13.24
11.309
7.228
7.122
6.9639
6.4479
6.0029
5.828
5.271
5.2099
5.1429
5.1259
5.1039
4.404
4.169
3.9739
3.879

3.7259 .

3.6569
3.5149
3.2659
2.9739
2.8509
2.736
2.7

- 2.698

-+ 2.5819

. 2.1519
. 2.004.

 7.1538

2.505
2.452.

2.2419
2.2969
2.2449

1.6119

1.1509 -

in 10 Y EEC's

4 DAY

12.94
11.08
7.0789
6.9939
6.807
6.296
5.8669

-5.6979

5.1469
5.139
5.105
5.025

4.9919
4.341

- 4.0809

3.8839
3.794
3.6399
©3.58
.3.429
3.2099
2.9099
2.788
2.6739

T 2.643

2.6399
2.5709

2.47
: __2.4419

2.3919
2.25
2.197
2.108

~1.959
- 1.5789
'1.134

7.0194

21 DAY

11.88
10.21
6.574
6.4789
6.357
5.718

5.387

5.355
5.0169
4.891
4.684
- 4.612

4.574
. 4.076.

3.861
3.5639
3.4819
3.3129

3.2789 .
3.1039
2.9389%

2.684

2.5469
2.5279

2.4989
2.4929

2.435
2.399
2.305

. 2.255
- 2.1739

2.043

- 2.0309
1.8529
1.5059-
1.0599

6.5074

60 DAY
10.856

- 9.6917

5.7722
5.5682
5.4984
5.1465

4.9945

4.8026
4.5578
4.2246
3.9894

3.949
3.9069
3.5196
3.5079

.3.0704

3.0009

.. 2.8273

2.8169
"2.681

2.5921

2.4707
2.4621
2.4116

2.3457

2.298

2.2191
2.1746 .
2.1414
2.0489

1.9165
1.879

1.7647
1.5838
S 1.3431

0.937

/5.6294

90 DAY

9.8059
8.9311
5.4209
5.2078
5.1651
5.0015

'4.5575

4.334
4.1525

-3.8368

3.6276
3.6257

3.5457 |

3.2281
3.1903

2.804
2.7863

2.7153

2.6012

2.5485 -

2.428
2.4214

.- 2.3559
$2.2624

2.2264
2.0259
1.985

-1.9532

1.9492
1.8855

1.746
1.6291

" 1.4354

1.3482

'0.9124

5.2717

RANK

\
H

[XY. 4 N N '
283535;:mmpuwpomqqmmpwwp

EX PROB

0.027027
0.054054
0.081081
0.108108
0.135135
0.162162 -
0.189189 -
0.216216
0.243243
0.27027
0.297297
0.324324
0.351351
0.378378
0.405405
0.432432

10.459453
.0.486486
'0.513514

0.540541

" 0.567568 .
'0.594595

0.621622
10.648649

0.675676

0.702703

0.72973°
0.756757
0.783784 "
0.810811
0.837838
0.864865
0.891892

0.918919

0.945946
0.972973
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